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conditions, 407.75 pounds of air enters the furnace for each 100
pounds of pig, which corresponds to about 5300 cubic feet at 60
degrees F. In being heated to 1200 'degrees V., the air expands
enormously; its volume at 32 degrees F., being added for each
rise of 490.5 degrees F. The old volume will then bear to the
new the same ratio as their respective absolute temperatures.
This relation may be expressed as follows:

i  : 60 + 45S.5 = x : 1200 + 458.5,

by which it appears that the new volume, x, amounts to about
3.2 cubic feet for each cubic foot at 60 degrees F. However, as
blast pressure in modern furnaces usually reaches 14 to 15 pounds
per square inch, or about one atmosphere, it follows that the ac-
tual volume of the blast as it enters the furnace will be about
1.6 times the volume of the air at 60 degrees F.

The piston displacement required to furnish 407.75 pounds
of blast varies considerably at different seasons of the year. For
example, when the air has a temperature of 30 degrees F., each
pound of it occupies 12.35 cubic feet of space, and hence, each
IOO pounds of pig requires,

40775 X 12.35  = 5036 cubic feet.

At go degrees, each pound of air has a volume of 14.22 cubic
feet, and hence

407.75 X 14.22  = 5798 cubic feet,

which are required for the same purpose. This difference of 762
cubic feet represents an increase of over 15 per cent, in volume,
and for a blowing cylinder 84 x 60 inches, requires 45 additional
engine revolutions per ton of pig iron made.

It is customary to measure the quantity of blast driven into
the hearth by means of the piston displacement of the engine.
This is a convenient method, but it is only approximate. After
clearance space is deducted, it measures with tolerable accuracy
the quantity of blast that leaves the cylinder when the valves are
tight, but the quantity of air which enters the furnace will be
lessened by just the amount of leakage between the engine and
the hearth. Good connections should never require over 55 cubic
feet piston displacement per pound of coke. Since the quantity
of air needed by the furnace is absolutely dependent on the car-
bon burned, it should always be reckoned in terms of fuel. Any